The effect of menhaden oil on choline-deficiency-induced hepatic ornithine decarboxylase activity and hepatocyte insulin receptor binding.
The effects of menhaden oil on the choline-deficient (CD) diet tumor promotion regimen-induced alterations in hepatocyte insulin receptors and the cellular ornithine decarboxylase (ODC) activity have been investigated in this study. Male Sprague-Dawley rats exposed to the tumor-promoting regimen of a CD diet for 10 days showed increases in hepatic ODC activity from 2.68 +/- 0.42 pmol 14CO2/mg protein/h in the animals fed basal control chow (C) to 13.54 +/- 2.38 (P less than 0.02) in the rats fed CD diet. These changes in ODC occur simultaneously with the alterations in hormone receptor binding as reported previously for insulin. Replacement of the lipid present in the control diet with 15% menhaden oil (CMO) had no significant effect on ODC activity (0.91 +/- 0.21), or on the number of insulin receptors (206,000 +/- 37,000) and the Kd (7.4 +/- 1.6). Sequential treatment with 10 days of CD diet and then 10 days of the C diet, resulted in a reversal in the elevated, CD-induced hepatic ODC activity to the control levels; however, substituting 15% menhaden oil for the fat present in the CD diet (CDMO) enhanced this enzymatic activity. In contrast, both sequential and CDMO treatments prevented the insulin receptor alterations induced by the CD diet. These data demonstrate that the CD diet-induced insulin receptor alterations occur concurrently with the induction of ODC activity. But insulin receptor changes and the increased ODC activity are affected differently by CDMO treatment, suggesting that their induction by the CD diet is through distinct mechanisms and only the receptor alterations correspond with the tumor-promoting action of CD diet regimen.